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BULLETIN NO. 28 




The Control of Lighting in Theaters 



Necessity, in a way, has produced the most of this book — 
for there has always been a great need for standardized 
practice, and greater effectiveness in stage and auditoriiim 
Hghting. We want this book to be an aid to the apprecia- 
tion and production of better Hghting. We know full w^ell 
that with widespread knowledge of correct theater and 
auditorium lighting will come the more thorough apprecia- 
tion of the outstanding merits of the Major System of 
Theater Lighting Control. 

^ank %^dam Gleetrie Go. 
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The Control of Lighting in Theaters 



When Sophocles trod the stage of the 
open air theaters of ancient Greece, 
immortalizing human tragedies so that 
Greek Theaters they became the clas- 
used daylight sics of all time, the use 
and control of Hght as an accessory 
to the drama, was unknown. 

The reaUsm of our day, its scenery, 
properties and costumes, had no place 
in the presentations of that early time. 
They are, in fact, the development of 
the last few centuries, only. Even 
Shakespeare relied mainly on the im- 
agination of the audience to realize the 
significance of the actor's surroundings. 
Considering the success attained by 
this master of the theater, 
with no settings or other 
contributing effects, what 
might he 
not have 
done with 
modern 
skill to aid! 




It was in American plays that scen- 
ery, and therefore, light, found first 
usage in the theater. And as the 
Comedies, musical and spoken, began 
to supply a large part of theatrical 
entertainment, the use of scenery be- 
came recognized as a necessity. The 
present scenic marvels are indicative 
of the research and study devoted to 
this phase of theater history. The devel- 
opment of stage lighting equipment, 
for some unaccountable reason, practi- 
cally stood still; the volume of light 
Use of light advanced used on the stage 
more rapidly than increased enor- 
control apparatus mously and cer- 
tain items of portable equipment were 
perfected, but the main electrical device, 
the stage switch-board saw little change 
or improvement until the last ten years. 

Stage switch-boards were, and, in rare 
cases, still are, built of materials origi- 
nally designed for Power House electric 
current distribution. Open-knife type, 
stage space-consuming and clumsy to 
handle, they offered little aid to theater 
lighting effects, and simply turned on 
and off the lights as required. 

A few years ago the factor of safety 
became an insistence 
and many other than 
live-face types were 
introduced. 
While these 
gave safety so 
far as the face 
of the board 
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was concerned, they intensified the awk- 
Advent of the dead wardness of con- 
face switchboard trol, and increased 
the occupied stage area. 

^bout nine years ago, R. E. Major, a 
lighting engineer with actual experience 
as a theater electrician, invented and 
began his development of a remote con- 
Major system trol switchboard for 
conceived stage lighting work. 

With the aid of the Engineering Staff 
and manufacturing facilities of the 
Frank Adam Electric Company, the 
Major System was made a commercial 
possibility. 

It was over six years ago that the first 
Major System was installed in the 
Illinois Theater, Chicago, replacing the 
old equipment with a saving of over 
75% of the space alone. The Major 
System, designed for theater work ex- 
clusively by an engineer specializing in 
theater lighting, was a success from 
the start. There have been no basic 
changes since this first installation, 
though refinements have been added to 
further increase the efficiency. These 
minor changes continue though the 
point of practical efficiency has long 
been passed. The problems to be 
Problems of solved in designing a 

theater lighting really successful thea- 
control ter switchboard are 

many and are often under-estimated by 
those who are not directly acquainted 
with the work. 

Volume is first encountered as a 
phase of the problem. Consider that 
the volume of electric current used 
daily in the up-to-date theater would 
supply a small town with light, so great 



is the lighting demands for modern 
entertainment. The men interested in 
the many angles of theater activities 
have various exacting individual de- 
mands that electrical equipment must 
meet and, relatively, these demands are 
of conflicting nature. The producer 
insists that the electrical control be 
instantaneous, that it be highly flexible 
and absolutely dependable. The owner 
wants the cost of installation and 
equipment to be reasonable and expects 
it to give remarkable results. The fire 
prevention and municipal authorities 
Safety from insist that the safety of 
fire and panic the public be first con- 
sideration. 

The Stage Manager looks with favor 
on control boards which leave the 
greatest amount of space for scenery, 
properties and performers. Even in 
photo play houses this latter demand 
becomes a factor when prologues of the 
magnitude of those performed at many 
metropolitan theaters are staged. 
These various requirements, so seem- 
ingly opposed, had to be met in one 
equipment, so compact and efficient, so 
safe and fool proof, so flexible as to 
handle all of the heavy current easily, 
and yet be within the range of control 
of one man — • the stage electrician. 
There are, in the larger theaters, from 
60 to 100 switches and many dimmers 
for the main light control, and where 
circuits are subdivided by tumbler 
switches, into units for color effects, 
these smaller switches may number 150 
to 200 additional. 

It is to be remembered also that the 
stage switchboard takes care of the 
auditorium lighting as well as the stage. 
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Modern practice in film-play presenta- 
tion of using the auditorium lights dur- 
Control of Auditorium ing the overture 
lighting included and prologue 

creates a peculiar demand on the control 
apparatus, for the stage electrician con- 
trols lights without seeing the effect 
he produces, and can only be guided by 
a pre-arranged program. 

Practically all of the new theater 
palaces built for showing modern film 
drama are making a feature of mar- 
velous light effects during their over- 
ture and prologue presentations. It is 
quite natural that if the ear is appealed 
to through the harmony of music and 
Means more profit simultaneously the 
to theaters eye receives the 

harmony of light, the entertainment 
gains added pleasure and induces great- 
er mental repose. This feeling pro- 
duced, just prior to the feature play 
presentation, makes the film itself 
appear much more real, and the 
heightened entertainment increases the 
patronage of the house. 

The installation cost of an adequate 
lighting control system practically pays 
for years of constantly varied enter- 
tainment. It actually costs only a 
trifle per week to have unusual lighting 
effects — since every theater must have 
some lighting anyway. 

Many Major equipped theaters have 
attained a country-wide reputation be- 
cause of their beautiful lighting — ^this 
factor, so strong that it creates coast- 
to-coast fame, has a value locally that 
is beyond computation in box-office 
profits. 

It is only the thoughtful person who, 



wandering into modern film palaces, 
visualizes behind the wondrous lighting 
and palatial decorations the hand of 
the artist and artisan. In contem- 
plating the lighting in particular, few 
analyze the means by which hues of the 
rainbow sweep like the swiftly chang- 
ing dawn through the gold domes of 
the auditorium. They feel the beauty 
Changing light is of light and are thrill- 
like melody ed or rested by the 

variance of color-play which seems 
to suggest the moods of the poet, but 
give only passing thought to the 
method employed. 

How is it done? This magical manipu- 
lation of Vulcan*s plaything! Who has 
the skill and courage to reproduce the 
rise and set of the Sun, the storms and 
sunshine of the changing seasons. What 
ingenious electro-mechanics are em- 
ployed? Few care and fewer know — 
except the men who have given years of 
careful study to producing it, and the 
farsighted exhibitor who invests his 
money to bring this new source of 
enjoyment to his audiences. 

It is accomplished by the Major Sys- 
tem of Pre-Selective Remote Control. 
Like most great things, the perfection 
Development of the which the Major 
Major System System has attain- 

ed is due to the careful working out of 
details to satisfy basic requirements. 

The principal requirements for theater 
lighting control, as previously stated, 
are flexibility of handling, capacity for 
large load, minimum occupied stage 
space, reduction of fire hazard, and 
safety fool-proof apparatus. Heavy 
current switches are a source of danger 
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in theaters and meddlers around the 
stage switchboard must be guarded 
against. 

These conditions are all met and many 
additional advantages gained by the 
Major System. 

The Major Pre-Selective Remote Sys- 
tem consists of a pilot boaij'd mounted 
on the stage operating a remote control 
board mounted in otherwise unoccu- 
pied space in the basement in a steel 
cabinet or a room where the floors, 
walls and ceiling are fireproof. It is 
this remote board located beyond sight 
and sound of the auditorium that per- 
forms the function of the switches of 
any other type of switchboard which is 
mounted on the stage. 

The Major Stage pilot board is neat 
and compact, occupying less than one 
The Stage Pilot fourth the space of 
Board is compact a knife switch-board 
with the same number of switches 
in a horizontal row. It can be set 
with its back to the wall as no space 
is required at the rear, except where 
dimmers are installed. Each switch, 
together with its connections and all 
other apparatus that goes to make up 
this pilot board, can be removed from 
the front. 

The individual pilot unit switches for 
the borders, foot lights and proscenium 
strips are arranged in rows according to 
color controlled. These switches are in 
turn controlled by color-master pilot 
switches located to the left of the row, 
and the color-master are controlled by 
the master pilot situated to their left. 

See diagram opposite page one. Any 



switch, when set in the permanent 
Prc'selective position, will not operate 
accumulation until either the control- 
of control ling color-master or gen- 
eral master is thrown into its momentary 
position, when it operates either to 
open or close the contactors on the 
remote control board. Any unit switch 
either closing or opening, may be 
operated vseparately, however, by 
throwing it into the momentary posi- 
tion. By this arrangement any possi- 
bility of leaving the current on the 
operating coils is avoided. 

The permanent contact, therefore, is 
only used in ''setting up'* scenes, and 
by its use it is possible to set up several 
scenes in advance without affecting the 
scene in progress. In such cases the 
operator can set the necessary units 
in the permanent position and operate 
them simultaneously by the main con- 
trol. The value of such an arrange- 
ment, where 
smooth per- 
formance is 
appreciated, 
and when an 
elaborate, 
spectacular 
scene is to be 
shown , is 
easily under- 
stood. 

The Major 
Pilot Unit 

The Major 
Pre-Selec- 
tive single 
u n i t p i 1 o t 

switch is shown here. This unit 
consists of two small double-break 
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double-throw switches and a single 
light. The action is a fool-proof snap 
action of new design, remarkable in its 
positive action and sturdy construction. 

The double clips for these switches are ar- 
ranged so that when the handle is set 
in the up, or permanent, position, it 
will remain in place, but must be held 
in the down, or momentary, position. 
The action is made more positive by 
means of a spring which tends to hold 
the blades in the neutral position when 
not in the ''set up*' position. The op- 
eration is identical with an automatic ele- 
vator which stands at rest, goes up or 
goes down ; it cannot be induced to trav- 
el in both directions at the same time, so 
with the Pilot Board of the Major 
System — the lights are either on or off, 
and it is impossible to form any set-up 
with these switches which will perform 
any other function. The switches on 
this pilot board are all the same capacity 
(60 ampere for mechanical strength 
only) and the greatest amount of 
current which any one pilot switch 
Little current handles is usually seven- 
th handled tenths of an ampere (less 
by stage board current than two 40 
Watt Mazda lamps take) and never 
more than seven amperes. 

This amount of current is all that the 
pilot board carries and therefore is the 
greatest amount broken on the stage, 
regardless of the stage load. 

Pre-Selection with the "Major'' pilot 
board is obtained by the switches being 
placed in their ''set up'' position or 
knife switch operation. The switch in 
this position sets up or extends the 
control to the "color master" or "grand 



'^Setting up** of master" pilot switch 
scenes in advance which is capable 
of controlling any or all of the mechan- 
ically held pilot switches. No cur- 
rent flows through this set up circuit 
until the master or color master pilot 
switch is operated to its momentary 
position. 

The operation is just as simple for 
the momentary as for the "set-up," the 
switch handle being thrown down in 
one case and up in the other. By this 
arrangement it is a simple matter to get 
instantaneously any combination of 
lighting circuits on or off, singly or in 
whatever grouping is desired. Thus, 
while a scene is being played a "set- 
up" of the grouping wanted for the 
following scene (or several of them) can 
be made ready to light up on at the cue 
by pressure of one master handle. This 
without affecting the lights that are 
operating. 

Location of dimmers Between the rows 
in standard of Major Pilot 

equipment switches are lo- 

cated the handles that control the 
dimmers of the| same circuits. It 
should be remembered that the most 
highly successful theater switchboard 
is not the largest but the smallest which 
can be built to do the work. Unusual 
concentration is obtained by combining 
Pilot board the pilot switches with 
very compact the dimmer controls on 
the same board and each adjacent to 
the other. 

To make this clear we will take one 
unit switch. (1) In the upper part of the 
unit is the "on" position lever. (2) Four 
inches below this is the "off" position 
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lever, which is also the pre-selective 
lever. Between these two is the pilot 
light that shows the condition of the 




circuit controlled (whether the lamps 
are lighted or not. (3) Just below the 
lower handle is the handle of the dim- 
mer plate which dims that particular 
circuit. There is a scale marked along 
the slot through which this dimmer 
handle protrudes, showing by position 
how much the lights are dimmed. 
This unit is repeated again and again 
for as many circuits as need be 
controlled. Further division of cir- 
cuits where required, is made with 
Subdivision of tumbler switches, one 
small circuits panel along side of 
each set of pilot switches. By all of 
this you can see that the board is 
marvelously flexible as well as un- 
usually compact. It seems impossible 
to believe the statement that the 
switchboard itself takes absolutely no 
additional stage space other than that 
required for the dimmer bank alone, 
but this is literally the truth. The 
Major Board is built to fit into the 



spaces left around the dimmer handles. 
This at once cuts the space required 
to that needed for dimmers. 

The main control switches, the main 
dimmer levers and the slow motion 
wheel drive dimi;ner control are all 
located at one point of the board within 
reach of one man. From this point he 
makes all of his light changes. Be- 
tween changes he ''pre-selects" his suc- 
cessive scenes. 

The Magazine Fuse Panel 

Fuses for the circuits controlled are 
placed in the recess back of the Major 
Pilot Board located on the Stage. 

The Major System magazine panel is 
sectionally constructed of the safety 
type units and is entirely dead face 
and absolutely safe. All metal parts 
are enclosed and a continuous barrier 
covers all wiring and terminals. These 
units are of moulded material that is 
practically unbreakable; it is impervi- 




ous to moisture and without mineral 
veins. Each circuit unit carries an in- 
dex number that corresponds to that 
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on the Major System Schedule so that 
blown fuses can be quickly located 
and replaced. 

The Remote Control Board 

The Major System is based on remote 
control and uses the remote board 




Remote control 
switches are units 
that permit any size 
installation without 
expensive special 
construction. This 
illustration shows a 
standard unit and a 
remote board in a 
steel cabinet — the 
usual installation. 



illustrated above, varying the design to 
fit the installation. 

The main electric supply cables for the 
theater lighting with the Major Sys- 
tem go direct to the remote board 
room, located in the basement under 
the stage. This room (in the large in- 
stallations) is of fireproof construction, 
of sufficient length and width to permit 
ample space all around the remote con- 
trol switchboard that usually extends 
across one side, and the service board 



at one end. In smaller installations, a 
steel cabinet is substituted for the 
room with equal protection. All re- 
mote board connections are of bus-bar 
construction — no wires being used. The 
remote control switches are of special 
design, made for the Major System by 
the Cutler-Hammer Man- 
ufacturing Company. All 
magnet coils are impreg- 
nated to prevent any dam- 
age by moisture. This spe- 
cial switch is known as the 
latched-in type and has 
quick make and break, 
positive contact, and- much 
longer life than usual re- 
mote control switches have. 
Remote control switches 
could never be used before 
the Major System was con- 
ceived because no previous 
method had ever been able 
to group them under flex- 
ible control to meet theater conditions. 

Major Remote Switches have an *'0n" 
coil and a ''Release'* coil which operate 
momentarily. Both coils are wound 
for continuous duty for safety against 
accidental or malicious holding the coil 
closed. In ordinary operation these 
coils only open and close the switch, a 
mechanical latch holds the switch 
closed. This is superior to the type 
that holds the switch closed by mag- 
netic coil only, for should this give out 
the apparatus would be out of com- 
mission until the coil is replaced, while 
in a Major System type remote switch 
it is only necessary to push the switch 
closed and operate the circuit during 
the show with a dimmer. In hundreds 
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of Major installations, employing thou- 
sands of these switches, not one of 
these sturdy, over-size coils has ever 
delayed the show and burnouts are so 
few that it might be said to practically 
never happen. 

Only two No. 14 wires are required be- 
tween the pilot switchboard and each 




Bus Bar Work Back of Remote Switch Board 

remote switch — the branch circuits and 
feeders go through to their respective 
locations. The Major System is in- 
stalled exactly as any other switch- 
board, the remote board being wired as 
though the switches were to be worked 
by hand. The Major Pilot Board 
simply controls the switches from the 
stage and the cost of the few runs of 
No. 14 wire is more than compensated 
by the saving in heavy cable, conduit 
and labor the old switchboards or the 
dead front switchboards require. 

The connections on the remote control 
board whether placed in a fireproof room 
in the basement or enclosed in a steel 



cabinet are all made with solid copper 
bus bars, eliminating all wire be- 
tween switches. Illustration shows 
a section of this type of work. 
AH sub-feeders are extended from re- 
mote switches to a terminal board at 
top. The Major System is the only 
one using this advanced type of 
construction. 

The Great Value of Extended 
Remote Control 

Another great advantage gained in this 
system is that the Major pilot board 
lends itself to extended remote control. 
The Motion Picture Operator can con- 
trol either or both house and stage 
lights from the Motion Picture booth. 
Also, any number of these momen- 
tary contact push switches may be con- 
nected in multiple and placed in any 
part of the auditorium. These switches 
are usually placed in a concealed or out 
of the way location or in a cabinet 
fitted with glass front to be broken in 
case of emergency. This is not included 
in regular equipment but provision is 
made on each Pilot Board for these 
connections, another point in evidence 
of the great flexibility of the Major 
Pre-Selective System. 

Most panics occur from fear caused by 

trivial incidents 
and darkness — 
an audience is 
usually orderly 
when the lights 
are on. The 
Major Extended Remote 
Control turns them on 




quickly. 
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The New Bench-Type 
Major Pilot Switchboard 

with Remote Control Dimmers 

This is a new and remarkable com- 
bination pilot board, for it contains in 
very small space all the workable units 
needed for stage and auditorium light- 
ing and dimming control. The pilot 
board illustrated occupies only a floor 
space 3x8, and the safety type mag- 
azine fuse panel built above makes it 
possible to set it against the wall, with- 
out recessing if desired. 

The pilot dimmers, one of the very 
latest developments in remote control, 
are located under the sloping top of 
the bench in a manner that permits 
easy access for wiring and maintain- 
ence. The control handles for the re- 
mote control dimmer plates extend 
through the top, adjacent to the switch 



handle of the lights it dims. The re- 
mote control dimmers being so much 
lighter and smaller than the direct 
type, are handled with greater ease, 
and the master slow motion wheel 
drive, conveniently located in the front, 
can easily be handled with one hand. 

This Special Bench Type has all of the 
advantages of the Standard Major 
Pilot Board, in addition to those 
mentioned above, and for stages where 
space is to be conserved to the greatest 
extent it is the highest concentration 
of control yet achieved. 

The action of the new remote dimmers 
is in principle much the same as the 
operation of the remote switch. The 
pilot dimmer is mounted on the stage 
board and the main bank of dimmers 
are placed in the basement with the 
remote control switchboard. 




Major Bench-Type Switch Board 

9 



PRE-SELECTIVE HZ ] MAJORTO) SYSTEM L REMOTE CONTROT 



Major System Types 



As the Major System is of unit con- 
struction and capable of almost in- 
finite divisioning of circuits to be con- 
trolled, any number of types might 
be made up. However, practically 
every size and kind of installation can 
be fully served by the following types. 

Standard 

The Major System in the standard 
type is a complete control switchboard 
of each subdivision of the feeder system 
by pilot and magnetic switches. 

The majority of Theaters, High Schools, 
Public Auditoriums, Masonic Audi- 
toriums, Music Halls; in fact any 
building that has a stage or audi- 
torium can use to advantage the 
Standard Major System. An example 
of the Standard Type is illustrated on 
the opposite page. 

Modified Types 

There are also modified types of the 
Major System, which, instead of con- 
trolling the feeder system with pilot 
and remote magnetic switches only, 
controlls a number of the feeders with 
locally operated switches, which greatly 
reduces the cost of this type of Major 
System. Three modifications of the 
Major System called the modified 
Type ''A'\ Type "B'\ and Type "C^^ 
are made so that any condition of 



operating service can be fulfilled. On 
the last modification known as Type 
'*C" the cost of this Major System is 
less than the interlocking, dead front, 
stage switchboard, and still retains in 
addition to all the features of a dead 
face board a great many of the values 
of the Standard Major System. The 
modified type illustrated below shows 
how the method of grouping the re- 
mote control and locally operated 
switches is carried out. 




Modified Type Major Pilot Switch Board 
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Features of Operation 

Simplicity of operation, flexibility of control safety of handling, speed in changing 
scenes, reliability of action and quick certain selection of correct switches, all these 
are characteristics of the Major System. 

The handles and pilot lights of the red circuits are red, the blue ones blue, amber 
ones, amber and the white ones, white — no memory system needed — no chance of 
error. Each group is natural arrangement, the switch and dimmer handle of the 
same circuit together, the main controls grouped together. 

For extended stage control for turning off and on preselected lights while on the 
scene a small cable of any desired length equipped with universal plug is used. 
Every Major System has this. 

A special unit of equipment easily added to a Major System is the "All-out" switch, 
of utmost convenience in vaudeville theaters. This is a multiple contact remote 
switch controlled by a simple momentary contact switch on the pilot board that 
turns out every light on the stage regardless of the position of individual switches. 
The same lights can be again turned on by the stage master, or any new combi- 
nation desired can be set up. For dark changes, putting the piano on in '*one'* and 
in a number of other ways it is very useful. Only Major Systems can be equipped 
for this method of operation. 




m 




Electrical locking of 
the stage switch- 
board, with any com- 
bination of lighting 
on, is accomplished 
by a momentary con- 
tact switch inconspic- 
uously located on the 
pilot board. The elec- 
trician can then be 
away from the board 
without the danger of 
anyone else accidently 
or intentionally 
meddling with the 
switches. Every Ma- 
jor System can be 
easily equipped with 
this lock. 
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Starry nights are nights of light — 
the blue of night requires as much 
volume of light as a day scene — 
for only a small percentage of the 
light gets through the blue color- 
ing screens. 

Painted scenery can approximate 
the real to a certain extent, but it 
is almost a total failure without 
proper lighting. Artists can paint 
the effect of light but have never 
been able to put luminosity into 
pigments. Light is light and can 
not be imitated — it can only be 
produced and controlled to lend 
its beauty to scenic splendor and 
make real the painted castles of 
the theater. 



Blazing sun of the desert countries 
— cool lights of the far north — 
what an infinite variety of faithful 
representations of nature flexible 
light control makes possible! 
Light, as an important feature of 
the theater is being recognized to 
a greater extent every day. Plays 
have been produced in which the 
scenery has literally been ''paint- 
ed" with light — the basic tone 
being gray. Famous scenic artists 
now paint under the color of light 
each scene will have in the per- 
formance, obtaining a richness of 
efifect possible no other way. The 
Major System can interpret in light 
every wish of artist and producer. 



Majorlights Flood the Stage with Light 



Majorlite Border Lights, the most 
practical of all Type C Nitrogen Lamp 
equipment for stage use, have desirable 
features for everyone whose profits or 
satisfactory performance depends on 
light. 

The House Manager desires them for 
the full volume light they give at less 
cost. They produce the beautiful 
effects obtained in the leading metro- 
politan theaters. They reduce cost of 
lamps by 20%, by eliminating loss and 
breakage due to ''dipping" of colors 
— and permit a wider range of color 
effects. Regardless of the type of at- 
tractions booked, Majorlite Border 
Lights are assets gauged by added box 
office receipts. Many theaters have 
discarded expensive equipment to in- 
stall them. Ask your electrician, then 
let us give prices and the equipment 
for your stage. 

The Theatrical Producer emphat- 
ically votes for Majorlite Border Lights 
at first sight. Color slides can be 



changed whenever desired, any color 
obtained and a strong enough light to 
use full color without having a ''dark" 
stage. His efforts obtain better results, 
his scenes are exquisite in color and the 
whole has an appearance of quality 
that helps make the show a success. 
In theaters where Description 

the show afterward illustration above U the 
. f f> J I end view — alon^ border 

appears all oi the showing coior sudes in 

, place. Each lamp is in 

original beauty is tttr"en^r"aTfron"t! 
retained if the theater roS^rsoS^^at^^y;/ c 

1 n/r* i*j T\ 1 lamps on 12-in. centers. 

has Majorlite Border Equipped with mo^ui 

receptacles. Wired for 

Lights to produce the ""^ ""^ter of controu 



Hght. 



or circuits. All lamps 
are clear but any desired 
color may be produced 
^ , by inserting color slides 

The Stage Electn- color fr^'"^^ , 

^ grooves. Painted two 

clan is the one who t^d-two'coatf aTumln! 

I 1 1 i 1 1 um inside, furnished in 

has had the long, any desired Ungth. The 

center lamp in each 

tedious, dirty, mono- ''P*"***:: s". ^ separate 

' ' circuit and is used as a 

tonous, almost hid- -o'*^ 
eous job of lamp washing and dipping. 
He knows the wasteful loss of money for 
broken lamps and lamps loose at the 
base. Washing and dipping costs a vast 
amount of money yearly in theaters 
throughout the country. How much 
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better are Majorlites! Few lamps in- 
stead of hundreds — color slides well 
protected by iron deflecting rods in 
place of dipping — built of smooth 
metal, no corners or projections, and 
only 9 inches wide over all. The car- 
penter smiles, for the most fragile 
gauze drop passes without fouling. 

Footlights 

and the Construction of the Trough 

Proper design and construction of the 
footlight trough has a great deal to do 
with the effectiveness of footlights. The 
small blue print below gives dimensions 
for a successful installation and shows 
the Major two-strip footlight wiring 
box. All interior surfaces of concrete 
work should be smoothly finished to 
exact dimensions. The light strip wir- 
ing box is made three feet shorter than 
the proscenium arch opening with suffi- 
cient 1}4^^ flexible conduit to Junction 
Box to permit removal of lighting 
strips to the stage. 

The painting should be two coats alu- 
minum bronze on the surface from *'A*' 
to ''C" and a good flat dull color from 
''A" to '^B.'* 




Proscenium Strip Lights 

Many stages, improperly equipped, 
have dark spots to the right and left 
near the first entrance. This is due to 
poor proscenium strips. Major Pros- 
cenium Strips are designed to eliminate 
shadows at these points. They 
are constructed very similar 
to theMajorlite Borderlights, 
and have their general ad- 
vantages. The lamps are all 
white, and color slides are 
provided for use when color 
is desired. New theater pros- 
cenium installation should be 
recessed, the better way, while 
an old theater can hinge and 
swing them out of the way 
when not in use. 
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Finest Theaters Everywhere 
Use Major Systems 



It is natural, in the development of the 
higher types of entertainment, with the 
control of light an important factor, 
that a constantly increasing demand 
for Major Systems should follow. This 
is because only the Major System 
provides means of getting the most out 
of every type of entertainment. 



The Major System is the finest built, 
yet it does the work for the least ex- 
penditure of money, all things con- 
sidered and at the greatest saving in 
space, time and maintenance. There 
is no theater so small or none so large 
that the Major System will not exactly 
fill the necessary and profitable re- 
quirements. 

The Major Pre-Selective System can 
be installed in both old and new 
theaters. Most of the replacements 
in the country's larger theaters are 
Major System installations. 
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Miller Theater 
Wichita, Kansas 
C.W. & Geo. L. Rapp, 
Architects 
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Masonic Buildings Welcome Light Control 



Major Systems enable the beautifully 
equipped Masonic Buildings like those 
illustrated on the opposite page to 
perform ceremonies and stage theat- 
ricals equal to the finest of theaters. 

Particularly are the Major System fea- 
tures of safe operation and extended 
remote control more greatly appreci- 
ated in this type of installation; and all 
of the benefits of Major pre-selection ; 
cumulative control; flashless, noiseless 
switch operation, and reduced stage 
area are of high value. With the 
flexible Meijor System the lights in both 
the auditorium and on the stage can 
be given marvelous blendings, with 
changes so subtle that light seems to 
fade like twilight in a northern country 
or grow bright like dawn on the 
mountain top. New and more magni- 
ficent affairs can be staged, as well as a 
more vivid interpretation of the ancient 
ones successfully enacted, with the aid 
of the Major System of Pre-Selective 
Remote Control. 

Modest Masonic Buildings in the 
smaller towns can have the same ad- 
vantages of Major light control as the 
most elaborate ones in the larger cities 
because Major Systems are of unit 
construction and economical installa- 
tion can be made of any size. 

As a representative group, the page 
opposite gives an idea of the possibili- 
ties of Major equipment — smaller 
Auditoriums successfully competing 
with the larger. Efficiency and quality 
in the Major System do not vary in the 
least with the size. 



When the larger seating capacities 
bring together huge crowds the danger 
from fire and panics grows in propor- 
tion. The possibility of fire must be 
eliminated — the Major System puts all 
of the heavy current switches in a 
fireproof room or steel cabinet in the 
basement — entirely away from the 
stage — the Major pilot board switch 
needs less capacity than the average 
lamp socket. 

Panic hazard — ^more dangerous and 
difficult to combat, is eliminated by 
instant light right where the disturb- 
ance starts. Fear comes in the dark 
and vanishes with light. The Major 
extended remote control enables the 
entire auditorium and stage or any 
portion of either to be turned on at any 
desired number of points throughout 
the auditorium. An usher or attendant 
can thus be a safety factor in control 
of any situation. The push button 
switches are enclosed in glass front 
boxes to prevent accidental use — yet 
always ready for emergencies. 

Major Systems can be installed in 
Shrine Temples that have been in use 
for years, as well as those under con- 
struction, and the same results at- 
tained. The modernizing of beautiful 
Masonic Buildings built long ago can 
be accomplished at a surprisingly small 
cost. 

The master of ceremonies can hold a 
small push button switch in his hand 
anywhere on the stage and turn the 
lights off and on at will — at the exact 
moment desired. This is possible only 
with the Major System. 
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Schools and Colleges 



The trend of present day education 
requires an auditorium in most any 
school or college of considerable size. 
In these stage equipped auditoriums, 
lectures, historical pageants, amateur 
theatricals and other activities give the 
student a wider horizon and increase 
the value of the institution. 
The Major System of Light Control is 
the most practical and the safest 
switchboard to use where students can 
come in contact with or operate the 
lighting apparatus. Consider that the 
Major System can not do injury or be 
injured by the most careless or ignorant 
operator and can be locked with any 
combination of lighting on so that no 
mischievous finger can tamper with it. 
Absolute safety is not confined to the 
person or persons actually at the 
Major switchboard, but for the mass 
of students in the audience as well. 
The elimination of fire possibilities is 
paramount and the common type of 
electrical switchboard is a danger spot 
for the starting of fires. With the 
Major System all heavy current switch- 
es are located in a fireproof, locked 
steel cabinet or room, away from all 
contact with inflammable material. 
Should a fire start from other causes 
the entire auditorium can be lighted 
with a touch of a button from a dozen 
or more points throughout the hall and 
the lights will remain lit until actually 
put out by flames. This cannot be 
said about any other kind of installa- 
tion. With the open switchboard on 
the stage, the minute water strikes it 
the fuses blow and the lights go out, 
usually when most needed. 

However, a more common danger, 
where a crowd of people gather, is a 



panic. Panics start sometimes from 
trivial incidents and aided by darkness, 
fear seizes the girls and boys until 
serious trouble ensues. Light dissipates 
fear, so that when the extended remote 
control of the Major System is oper- 
ated, the incident remains an incident 
and is forgotten. 

Motion Pictures are a great educa- 
tional force and arrangements for tem- 
porary or permanent motion picture 
machines are found in nearly every 
school auditorium. With the Major 
System, a motion picture performance 
is aided by the fact that the operator 
can turn the auditorium lights on and 

off at will, thus 
co-ordinating 
the program. 
Should a lecturer 
use motion or 
stereoptican pic- 
tures, he can hold 
or have in his 
stand a simple 
push button 
switch that turns the lights on or 
off as he requires, doing away with 
irritating delays and interruptions, and 
giving a continuity to his talk that is 
necessary to its success. 

Among the technical schools the nat- 
ural effort is to teach the most modern 
development in every branch. It seems 
logical that the most modern system of 
lighting control should be installed 
where it can not only serve the purpose 
for which it was designed but also 
afford an inspirational study of prac- 
tical application of electrical principles. 
The Major System has been in use a 
sufficient number of years to firmly 
establish the correctness of its basic 
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Hutchins Jr. High School, Detroit, Mich. 
Malcolmaon, Higginbotham & Palmer, Architects 



principles and is considered by many of 
the country's leading electrical en- 
gineers to be the best system of theater 
lighting control in existence. 

From this angle, we might also consider 
the continued modernism of school and 
college buildings. Since every other 
method of stage and auditorium light- 
ing control is incomplete and lacking 
in correct design it is apt to be of a 
passing era. Care should be exercised 
in selecting equipment that will be 
modern for at least ten to fifteen years 
from now, as well as give full service 
during its life. 



Aurora High School, Aurora, Minnesota^ 
Tyrie & Chapman, Architects 




Southwestern Jr. High School, Detroit, Mich. 
Malcolmson, Higginbotham & Palmer, ArchitecU 
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Used with the diagram to the right, this 
table gives an accurate assembly of 
dimensions based on proscenium open- 
ing. This is standard practice, subject 
to the variations of individual stages. 



Dimensions of Switchboard (SB) in inches 



Length of SB 
in inches 



No. of Sw. spaces 
per Color Row 



48 



72 


112 


136 


160 


184 


208 


10 


15 


20 


25 


30 


35 
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The measurements given on this blue- 
print indicate where each unit should 
be in relation to other units. The 
length of footlights and borderlights 
depend on the size of the stage. 
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Major System Schedule 



This form of schedule was originated 
for the Major System. The one shown 
here is a schedule of the electrical lay- 
out of the TivoH Theater, Chicago. 
By reference to this chart, one seeking 
information concerning the location 
and number of Hghts, the size of wires 
and fuses, the method of switching and 
dimming, the location of branch cir- 
cuits, etc., can find all of the facts. 

The great value of this schedule is that 
it summarizes upon one sheet all the 
information usually carried through 
pages of specifications and countless 
drawings. The wiremen on the job 
install all their wiring and make all the 
connections by referring to this sched- 
ule. Since all switches and fuses are 
numbered to correspond with the 
schedule, the stage electrician oper- 
ating the switchboard after it is in- 
stalled, locates blown fuses by referring 
to a copy of this sheet. Still another 
feature is that lamps and the color of 
same for the job, also the fuses may be 
ordered without further checking, and 
the total meter load is also readily 
determined. 
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Service 



Those who have had experience in 
theater Hghting will appreciate the 
difficulties in designing a control that 
will fit the peculiarities of theater work. 
One almost requires actual theater 
switchboard operating experience to 
design one that will be entirely suc- 
cessful, this having been proved, where 
in many theaters, it was necessary to 
spend many hundreds of dollars cor- 
recting mistakes made by capable 
electrical engineers who were unfa- 
miliar with theater lighting conditions 
and requirements. By reason of many 
years of practical theater work the 
needs of various types of theater pro- 
ductions are known to the utmost de- 
tail by Mr. R. E. Major, who invented 
the Major System. Not only did his 
contact with the work bring familiarity 
but by analyzing the weaknesses of the 
old systems and planning to eliminate 
them in an ideal system, this research 
work broadened his experience to a 
point of expertness in theater lighting 
affairs. . 



The Major Pre-Selective System is a 
unit proposition and is standardized to 
the extent that it can be installed any- 
where, by any group of electrical 
workers. However, 
every theater, au- 
ditorium or school 
building has individ- 
ual requirements 
that should be taken 
into consideration. 
In order to get full 
value out of Major 
System installations, 
and make the work 
proceed with the 
greatest facility, Mr. 
Major's consulting 
engineering services 
are offered. This 
co-operation with 
engineers, contractors and builders of 
new theater projects is highly valuable. 




In addition to Mr. Major's 
assistance, an efficient 
staff is maintained at the 
Frank Adam Electric Co., 
Manufacturers of the 
Major System, to handle 
plan and estimate work. 

the architects. 



All this, combined with a modern 
capacious factory, and the assurance 
of quality fifty years of successful 
leadership in the electrical field gives, 
completes the service back of every 
Major System and makes doubly 
sure that wherever installed the 
Major System will fulfill 
its every claim of superi- 
ority without question. 




Major Systems are in successful operation 
all over this country and in various parts 
of the world. This universal acceptance is 
conclusive proof of leadership. 
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GENERAL SPECIFICATIONS 

For the Electric Light and Power Wiring for Theater Buildings 

for Major Systefn 



GENERAL: This contractor shall furnish all lahor and ma- 
terial necessary for the complete installation of the electric work- 
as herein specified, and in accordance with the National Electric 
Code, and the Inspection Bureau having jurisdiction of work 
installed. This w^ork is also subject to the general conditions in 
the General Contractor's specifications, and this contractor should 
examine same before submitting his proposition. Work in this 
specification to be subject to the inspection and approval of the 
Architect. This contractor's proposition must be based upon the 
complete specifications and plans, with all materials as specified. 
He may, however, make an alternate for other material, with 
his price, either higher or lower than for the material as specified. 
No changes will be considered after the contract is let. 

All material must be first-class and of standard manufacture, 
and must bear the label of the Underwriters' Laboratories, if the 
label service covers that particular line of material. If not, that 
material must be listed in the list of approved fittings. The 
Architect reserves the right to demand a sample of any material 
not particularly specified, for his approval before same is in- 
stalled. This contractor must guarantee to replace all defective 
material, and keep the entire system of lighting and power in 
w^orking order for a period of one year after completion and ac- 
ceptance of job. 

The National Code Standard Rules for electric light and 
power wiring, current edition, shall be considered a part of these 
specifications. This contractor must furnish the owner wnth a 
certificate from the Inspection Department having jurisdiction 
on the light and power wiring, the cost of this -certificate to be 
paid for by this contractor. 

The w^orkmanship must be of the best quality and no^ inex- 
perienced or careless workman will be allow^cd in the building, 
and this contractor must have a competent man in charge when- 
ever any part of his w^ork is to be done. He must also give due 
attention to the construction of the building, and see that his 
work is installed at the proper time to carry out his contract 
according to the true intent and meaning of the plans and speci- 
fications. This contractor must carefully study the general and 
wiring plans. Also the plum1)ing and heating plans, and work in 
harmony w^ith other trades on the building, so as not to interfere 
w^ith or delay their w^ork. An accurate record must be kept on 
the contractor's plans, of all changes made in the location of 
distributing and junction ca.binets, outlets and switches, or 
changes in the distribution of outlets and switches on a circuit 
that are authorized by the Architect, and must also see that all 
the changes are made on the plans in the office of the building 
superintendent. 

SCOPE OF THIS WORK: These specifications contemplate 
the furnishing of all materials and labor required for a complete 
and high-grade installation of light and power wiring for this 
building, including feeders, panel boards and switchboards, fuse 
blocks and fuses, conduits and wires for the distribution of the 
lighting and power ontlets called for on plans and mentioned in 
these specifications, including all outlet boxes and outlet box 
covers, receptacles and plates, drop cords, lighting switches, 
motor switches, service, a stage pilot and remote board, dimmers, 
1)orders, foot lights, proscenium strips, exterior illuminating wir- 
ing, picture machines, house telephones, conduits for public 
phones, signal system, and all apparatus shown on plans and 
mentioned in these specifications to make this installation com- 
plete from the service company's feeder to the most remote out- 
let all ready for the attachment of fixtures and the lamping up of 
the house. It shall also include connecting up of moving picture 
machines, spot lights and other arcs to be furnished for picture 
booth by the owners. 

METHOD OF WIRING: .This contractor rnust follow the 
general building plans for locating the main switch and feeder 
panel, all of the distributing panels and cabinets, and all electric 
light and motor outlets, switches and junction boxes, but when 
these arc not shown, or where it is necessary to locate the height 
from floor, the contractor must apply to the Architect for the 
necessary information. The feeder diagram is to be followed for 
the sizes and conduits and cables for feeders and sub-feeders for 
light and power. 



METHOD OF WIRING: All wiring in this building for 
light, arcs, motors, telephone and signal systems shall be run 
in iron conduit. All conduits throughout the entire installation 
shall be run concealed, except the runs on the stage. The 
conduit will be run in floor construction, attic space, partitions, 
and when run on brick walls where plaster occurs, contractor 
will cut the necessary chases in the brick in order to have the 
conduit covered with plaster as the plaster is put directly on the 
brick. Conduit runs for outside hghts such as fire escape Hghts, 
shall be run inside of building and come through to the outside 
of the building only at the outlets. 

It is intended that the conduits in the entire installation shall 
form a complete raceway from the service board to each of the 
distributing centers and from the distributing centers to_ all the 
lighting and motor outlets. No wires are to be pulled into the 
conduits until the plastering has been done. 

WORKING DRAWINGS: The contractor must furnish a 
set of prints showing location of all outlets and special apparatus 
as mentioned in the *'Scopc of the Work," together with all wir- 
ing and conduit system showing sizes of same, and shall also 
make a design of the service and stage switchboards and the 
cabinets and panels, furnishing blue prints to the architect and 
owners for their approval, before starting the w^ork. The detail 
shop drawing for all switchboards and panel boards must be 
submitted for the architect's and owners' approval. This is 
important and will be insisted upon. 

CONDUIT: Conduit shall be galvanized iron pipe, of stand- 
ard manufacture. Conduit w^ill be carefully reamed to remove all 
burrs and ends of pipe must butt into couplings. All conduits 
shall be run in long runs and not more than four quarter bends 
shall be made in one run of conduit. The necessary pull boxes or 
condulets can be inserted as desired in long runs of conduit to 
facilitate the pulling of wires. In no case shall a pull box be 
installed in an inaccessible location. Conduits wdien entering 
outlet boxes or cabinet shall be firmly fastened to same by lock- 
nuts and bushings. Conduits in the entire installation shall be 
firmly fastened to the structure of the building. 

GROUNDING: The conduit shall be grounded in an ap 
proved manner in at least two places. 

WIRE: Wire used in this installation shall consist of tinned 
copper of 98 per cent conductivity, to have a rubber insulation 
around the conductor of a thickness as given in the latest require- 
ments of the City Electrical Inspection Department, or the 
"National Code." The insulation is to have a double braid cov- 
ering, for all wires larger than No. 8. Wire of the followin- 
companies will be acceptable for use in the work: G. E. Red 
Core, Simplex Wire & Cable Co., American Steel & Wire Co.. 
Standard Underground Cable Co., Ha1)irshaw Wire Co. 

SIZE OF WIRES: The size of wire for distributing circuits 
for all purposes and main feeders shall be not less than the size 
given in the rule book of the Electrical Inspection Department, 
or "National Code/* based on the entire load being in operation 
at one time. 

On distributing circuits, more than one circuit can be run in 
one run of conduit, as described by the code rules. On border 
lights, proscenium strips, foot-lights, exterior lighting and coves, 
No. 12 wire is to be used. 

CUTTING: Where it is necessary to cut brick or tile walls 
in order to conceal conduits behind plaster, same must be done in 
a careful manner. All ceiling outlets shall have outlet boxes built 
into floor slabs. Where it is necessary to punch holes through 
floors, same must be done from underneath. All damage done to 
floors, ceilings, walls or partitions must be carefully repaired by 
this contractor. 

OUTLETS: Each switch, light, receptacle and other outlets 
through the building shall be provided with a standard outlet 
box of heavy metal. Outlet boxes inside of building shall be of 
the knockout type and shall be set in such a manner as to be flush 
with the finished plaster. All outlet boxes outside of building 
shall be of the marine w^ater-proof type Crouse Hinds condulet 
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with rubber gaskets. All outlet boxes shall have only the holes 
necessary to accommodate the conduits entering same. Outlet 
boxes in all cases shall be firmly fastened to the structure of the 
building. 

DETAIL LOCATION OF OUTLETS: The location of the 
various outlets shown on the plans and mentioned in the speci- 
fications are only approximate and in order that all outlets shall 
come in proper relation to panels, pilasters, columns, etc., con- 
tractor shall study the details of these spaces, obtauung the 
necessary information from the ornamental plasterer and other 
contractors on the building, so as to make all the electrical work 
fit the work of the other contractors. In all cases, outlet boxes 
shall come in the center of the decorating panels where same 
occur so as to avoid any changing of outlets or decorating effects. 
In case any of this contractor's work is not properly placed to 
the approval of the architect, this contractor shall move same 
without additional expense to the owners. 

All ceiling and bracket outlets for the attachment of fixtures 
shall be equipped with fixture supports firmly fastened to the 
outlet boxes and the structure of the building. 

OUTLET ACCESSORIES: Where called for in these speci- 
fications for equipping outlets with sockets, switches, etc., con- 
tractor shall use only association made devices. For drop cords 
contractor shall furnish an Edison Key Socket, Loxon Lamp 
guard and reinforced cable installing same in the outlet box 
cover having a bushed opening. Where flush switches are called 
for, contractor shall use G. E. Tumbler. Where flush receptacles 
are called for, Cutler-Hammer^s No. 7711, or equal, shall be used 
Furnish steel covered receptacles P. S. No. 443, or equal for all 
light outlets except where fixtures or drop fights are specified. 
Some of the outlets have special equipments and are mentioned 
further in these specifications. Lamps will be furnished by others, 
but lamping up and coloring of lamps shall be included in the 
contract. 

FUSES: The contractor shall furnish a complete set of fuses 
for all fuse openings in the building. Plug fuses shall be used 
for lighting branch circuits of 30 ampere or less, and cartridge 
fuses for all mains and sub-mains and all circuits over 30 amperes. 
All N. E. C. fuses be Buss or D & W non-refillable, except 
those on power circuits and they shall be National Multiphase 
Renewable fuses. 

DISTRIBUTION OF WIRING: The wire and conduit shall 
be run from cabinet to cabinet in the proper manner forming a 
chain of distribution, starting from the point of service entrance 
to the main distribution cabinet branching out from that point 
to all of the cabinets^ following. From the cabinets and switch- 
boards, the wiring shall be run to the final points of distribution 
consisting of all light and power outlets, arc receptacles, sign 
outlets, etc. In distributing the wire to the lighting outlets from 
the above fuse cabinets, contractor shall group the outlets for 
such circuits in a consistent manner, placing not more than 
twelve (12) lights or 660 watts on one circuit. For the borders, 
footlights and proscenium strips all^ trough and cove lighting, 
1320 watts may be placed on one circuit. 

CONTROL OF CIRCUITS: The lights in general spaces 
throughout the building shall be controlled from the various fuse 
centers either by master switches or separate circuit switches 
as described later. In some of the rooms, lights are to be con- 
trolled b:y flush switches which are to be placed so as to be 
visible from the light being operated. The location of the 
switches is as showm on plans. 

SYSTEMS AND SERVICE CONNECTIONS: The con- 
tractor before estimating on this work must see the light and 
power company and see what kind of service connections will be 
made in each of the three services specified. The successful bidder 
must get all of his information from the light and power com- 
pany, see that all of his conduits, cables and all apparatus are 
designed and constructed for the service that the light and power 
company will furnish. 

MAIN SERVICE CONNECTIONS: There must be one 
separate service for all of the illumination and fans in the build- 
ing, excepting exit and emergency lights, another service to take 
care of all the exits and emergency lights, and third, for power 
service to take care of power in the building. All three separate 
services will enter the building where marked on plans, each 
service to be brought through the wall in conduit, and the con- 



duit fitted with special condulet for out-door service. The cables 
must be at least three feet beyond the condulet. The feeder dia- 
gram will show the main and sub-feeders capacity and sizes of 
conduit and the number of branches for each panelboard. 

MAIN SWITCHBOARDS: Where located on plans this 
contractor is to furnish, set up and connect up complete one 
standard design and construction Frank Adam Electric Company 
service and feeder switchboard. 

All switches to be FA standard back connection knife switches 
with NEC Fuse connections and back connected with rectangular 

copper bus bar. , . , ■ , urn 

The main service switch and all feeder switches must be iuU 
capacity of cables as shown on feeder diagram, and meter loop 
connections must be left between service switches and bus bar for 
connecting in meter for each service. 

The service and feeder switches' are to be mounted on not less 
than \y2" slate, finished dead l)lack. and with number of panels 
necessary to take switches without crowding. ^ 

This switchboard must be enclosed in an FA standard design 
and construction steel cabinet with doors on both the front 
and rear side, and having a junction box at the top of at least lU 
inches high and of the full depth and length of the cabinet and 
on the front of this junction box must be arranged bushed ho es 
to bring through meter loops, and meter board furnished lor 
each service meter. 

PANELBOARDS AND CABINETS: At each distributing 
center for branch lighting circuits as located on plans, and about 
4' 6" from fioor to center, install complete a T-P satety type 
panel board and cabinet (FA cut No. TP3L) made by the Frank 
Adam Electric Co. Each panel board for general dlumination 
must be equipped with 125-250 V. bus bar with l"g^ connections 
to feeders and with FA D. P. tumbler type 30 Amp. 250^ V. switch 
with N. E. C plug type fuse connections The cabinet front mus 
be flush type finished in 2 coats of gray lead (NOTE: The final 
finish will be made when walls are painted.) Panel boards are 
to be equipped with two circuit branches in addition to tne 
number of circuits shown on wiring plans. , , . 

The panel boards and cabinets placed in stores must be furn- 
ished as above, also with safety main switch with mam fuse and 
meter loop connections, with front extended at top with bushed 
holes for meter loops. Box office panel board shall be in two 
sections, one section to be the T-P safety type controlhng by 
individual branch circuit switches the lights at entrance lobby 
and other public lights in front of house, the second section to 
have fuse connection branches only, controlled by safety type 
main switch, and feeding all emergency and exit light circuits. 

MOTORS: All motors and starting devices w\\\ be furnished 
and delivered to the building by others, but this contractor shall 
receive and set same in place and make all necessary electrical 
connections. Provide a Trumbull or equal safety type externally 
operated switch for each motor. This contractor shall include 
in his bid all necessary labor and material for connecting the 
motors complete ready to run. 

METERING: Provision shall be made for the following 
meters: I— One for total lighting load. 2— One for the total 
power. 3— One for the emergency and exit lighting load. 

This contractor will bring out cables through required meter 
fittings and provide neat meter board painted black for the ac- 
commodation of meters, which will be furnished by others. 
The contractor shall confer with the representative of the power 
company and the architect before deciding on the method of 
arranging the meters. 

MAJOR SYSTEM STAGE SWITCHBOARD. The con- 
tractor is to furnish and install complete a Major Pre-selective 
Pilot Board and Dimmer System as manufactured by the Frank 
Adam Electric Company, St. Louis, Mo., consisting of a pilot- 
board and dimmer bank located on the stage as indicated on 
plans, and a remote-board in the basement under stage as shown. 

The combination pilot-board and dimmers shall be made up 
of the number of switch units and dimmers as per schedule, sheet 

No of drawings, mounted on an angle-iron frame enclosed 

in a steel cabinet made of No. 10 U. S. Gauge steel. This 
cabinet shall be provided with a four-inch mat of No. 10 steel. 
The upper part of the mat shall contain 3 Brookins Aislelites for 
lighting the pilot-board. These lights shall be controlled by a 
tumbler switch on the pilot-board. The lower part of the mat 
shall be provided with a 3 wire flush receptacle (Bryant No. 425^ 
complete with plug attached to 75 feet of 3-conductor No. 14 
stage cable with a No. 2642 Bryant Momentary contact push 
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switch on the other end of the cable, so that it will control any 
or all switches on the entire pilot-board, except those for the 
auditorium lights. There shall be two No. 2642 Bryant Mo- 
mentary contact push switches, one located in the foyer (as in- 
dicated on the plans) and the other one on the front wall of the 
operating booth between look-outs. These switches shall be 
wired in multiple and connected to the house main by 3 No 14 
wires to control all or any part of the lights in auditorium. Pro- 
vide the necessary number of 7 gang plates and switches to pro- 
vide a G. E. flush tumbler switch as per schedule under tumbler 
switches on Pilot Board, Provide seven spare tumbler switches 
and plate on pilot-board. The tumbler switch plates shall be the 
same gauge and finish as the pilot-switch plates. Each pilot- 
switch except the mains, shall be provided with a pilot-light 
and color cap corresponding with the colors of the lights con- 
trolled by respective pilot switch. Each pilot switch shall be 
provided with etched copper name plate showing the circuit 
controlled. 

MAJOR SYSTEM REMOTE BOARD: The remote board 
equipment, which IS to be located in a room beneath the pilot 
board shall consist of an assembly of magnetic clapper type 

switches as per schedule sheet, No of plan They 

shall be of not less than 100 ampere capacity, although a single 
remote switch may be used to control a lesser load 

Each remote switch shall be mounted on a moulded insulated 
base with holes provided for 30, 60 and 100 amp. NEC fuse 
connections so that it will be possible to change fuse 'capacity 
to take care of future increases in the load. Each remote switch 
shall have back connected studs, and be so connected to the main 
bus on the rear of the board that both the switch and the fuses 
will be dead when the switch is open. The remote board shall 
be made up of an assembly of these remote switches mounted on 
an angle iron frame. -The entire board shall be provided with 
terminal bus connections carried to the top of the board Each 
bus from the remote switch studs shall be 100 amp. capacity and 
shall be drilled for each of the three different size fuse connec- 
tions. There shall be a I" fibre tube behind each vertical row of 
remote switches with holes for each remote switch so that the 
control wiring can be run in these tubes and out to each switch 
Provide an 18"xl8" pull box the full length of the remote board 
and over same. This pull box to have a slate bottom with separ- 
ate holes for each sub-feeder wire, and separate holes for each 
fibre tube containing control wires. 

MAGAZINE PANEL: The magazine panel shall b;e made 
up with required number of branches as per schedule on sheet 

There shall be the required number of F-A safety 

type composition panels having Edison plug fuse branches for 
all circuits. Each circuit shall be numbered as per a schedule 
to be furnished by the wiring contractor. The panels shall be 
of the polarity type with circuit numbers, of wdiite letters on 
black buttons. The main bus shall be split so that each dimmer 
will feed a special section of bus. Provide lugs for each break 
m the bus. The bus for each section shall be figured on 10 am- 
pere per branch circuit. All bus to be covered by the com- 
position sections. 

Provide and attach etched copper name plates as directed on 
the steel strips directly opposite each separate section of bus, 
to indicate the location of the lights controlled by that particular 
section of bus. The contractor shall furnish detail shop drawings 
of these panels and cal>inets for the architect's approval before 
proceeding with the work. 

DIMMERS: This contractor shall furnish and install one 
bank of Cutler-Hammer interlocking 110 step theatre dimmers 
built in combination with the pilot board, with wattages as listed 
in schedule. The dimmers shall be for intermittent duty and each 
lever is to have an indicator attachment. Provide levers, master 
levers, grand master levers or slow motion wheel drive as shown 
in schedule. 

FOOTLIGHTS: Are to be "Major" double row type, as 
shown on plans. Connections between the footlight trough and 
pull box are to be made with Greenfield flexible conduit, so that 



the trough may be removed for cleaning without disturbing any 
connections. The lights shall be wired on alternate circuits, all 
the way across the trough. Use No. 12 D. B. R. C. wire for the 
wiring of the footlights, number of lights, shown in schedule, 
circuits, etc. 

BORDER LIGHTS: This contractor shall furnish com- 
plete Majorhte" border lights, number, length, wattage, colors, 
etc., as shown on plans and in schedule. 

STAGE POCKETS: Where shown on plans the contractor 
shall furnish and install Major stage pockets, complete with plugs. 
Ihese pockets to be set flush in the stage. Feeders to each arc 
receptacle shall be No. 6 wire and to each inc. receptacle shall 
be^ No. 12. Note: Each receptacle must be on a separate cir- 
cuit. 

PICTURE BOOTH: Provide a safety switch in Converter 
Room fed by 3-No. 6 wires from main power service cabinet, in 
a I54 conduit, to feed the motor generator. The motor generator 
set and panel will be delivered to the building by the owners, but 
this contractor shall receive same, set it in place, and make all 
necessary electrical connections. From the panel furnished with 
motor generator set the contractor shall run an inch and a 
quarter conduit and 2-No. 2 wires to each picture machine, and to 
the stereopticon. 

These conduits shall run throngh the concrete floor and then 
up 24 inches from the front wall of the booth on the center of 
the projection opening. Furnish type "A" condulet w^th 2 hole 
coyer located 3" above the floor. The No. 2 wires in each con- 
duit shall be long enough to extend to switch terminals on ma- 
chines without splicing. At the same location contractor shall 
install a half inch conduit with two No. 14 wires for the motors 
on the picture machines, these conduits to run to the 4 circuit A. 
C. Cabinet on wall of booth. 

From this cabinet on the wall of the booth for booth lights 
and motors on picture machines and rewind motor, this con- 
tractor shall install a flush push switch controlling a flush re- 
ceptacle at the location of the rewind shelf for the rewind motor. 
From this same cabinet the contractor shall install through a 
push switch at the door controlling drop cord outlets, located 
over the head of each machine, and one over the rewind shelf. 
These drop cords to be equipped with porcelain sockets and 
guards with cords long enough to reach within 3 feet of the floor. 
Insiall two No. 4 wires in a lH" conduit run from the motor 
generator panel through the floor of the booth to a point on the 
front wall of the booth 18 inches above the floor under the spot- 
light opening. Furnish a 2-hole type "A" condulet. The owners 
will deliver to the building two picture machines, one stere- 
opticon, and one spotlight. The contractor shall receive same, 
set them in place and make all necessary electrical connections. 

TEMPORARY LIGHTING: This contractor shall install 
and maintain temporary lighting service and wiring for 40-60 
w^att lamps and 3-1000 watt lamps. The 3-1000 watt lamps shall 
be located as follows: One over stage. Two over auditorium as 
directed. The 40-60 w^att lamps shall be distributed about the 
building as directed. This temporary lighting shall be moved 
as often as required by the various trades and as directed by the 
architect's superintendent. The installation shall be made and 
maintained in accordance with rules and Union regulations exist- 
ing or enacted before the completion of the buildings. The temp- 
orary lighting must be turned on at 8:00 A. M. and must not be 
turned off before 4:30 P. M. The owners will furnish lamps 
and current for all temporary lighting. 

CALL AND RETURN SIGNAL: Install a V2" conduit and 
3-No. 14 wires for a call and return system from the operator's 
booth to the stage switchboard. Furnish buzzers, buttons, and 
bell ringing transformers and connect the system complete. 
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